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Additional file 5: Amplified genes restricted to HER2-negative components of HER? heterogeneous breast cancers, whose expression is copy number-regulated in luminal breast cancers of the

TCGA dataset.
Tier Gene Case IDs (HER2- T-test p-value between | Adjusted p-| Mean of amplified is at Mean of diploid is less than [ Number of TCGA diploid | Number of TCGA amplified
negative diploid and amplified value least mean+2SD of diploid mean-2SD of amplified cases with ssion cases with expression
RF2 T2, T4 T78E-: 7.32E-18 51
IARS2 T8 97E-20 48E-17
RPL21 T8 01E-17 03E-
RPL13 T11 07E- 22E-
TLs T 40E- S1E- 222
C110RF24 T 10E~( 12E- 229
SUV420H1 L 6E- 1.28E- 229
RAB3IP Ti = 8.37E-07 267
coG1 5 X 05E 1 1 209 1
YEATS4 T10 & 13E-( 1 265
C170RF80 T - 50E- 209
ccT2 T10 a S4E-( 267
TMEM19 T10 . B4E-( 270
FAM104A T - BAE-( 209
DUSP2: T 4 - 7E-( 1
RFWD: T 5.89E( OE-( 0:
CNOT: T 1.58E- 82E 6
LEND: 5 B4E 126 7 10
TBC1D15 1 8.73E 12947 1 1 7 12
C200RF24 02E- 14791 1 7
ANGEL2 18E-( 16711 1 "
AIM1 28E- 17949 3 9
MRPS14 BOE- 023822 6 "
MRPL47 B9E- 024459 0 "
DHX35 14E-( 0002688: 220 6
ATGS A2E( 0002966 212 10
SCANDT 10E- 0003571 223 7
DSN1 69E- 0004038 222 6
CTNNBL1 1 B7E 0.0004205 1 1 217 7
ACTLEA 00E- 0.00042544 1 270 10
MEN1 B7E 0.00050304 269 1
MCM3 95E 0.00050479 265
QRSL1 35E 0.0005274 213
PDSS: 75E 00056296 214
RTN4IP1 55E- 00071139 213
BM3¢ 13E-( 00075187 222
PREP 00109075 00099027 il
FAMB3D T 00171451 00141117 1
ACTRS 000276981 [0.00203777 1 1
IRS2 00296341 216541 1 4
RPN2 00317165 230637 1
POGK 00499793 326939 9
TAX1BP1 00708208 1440206 255
FAM221A 00874557 00515782 260
RBL’ 0.00268525 11348902 221
SNX: 0.0027986 1386775 220
EXT. 0.003380655 1623148 265
SEPHS1 0.00381579 11820399 274
CHORDC1 1394507 01864264 1 1 187
TTC17 421203: 01965615 1 264
CBX3 439252: 02024615 258
PRPF18 447603 02050491 274
DR3 05655212 | 0.0249162 257
ICM10 06140629 | 0.02658573 274
PHGDH 06806959 | 0.02880459 259
D164 T 110481759 04121175 16
1CK Ti2 10967817 04289762 5
PLEKHAS Ti0 11820315 04599177 7]
ZBTB43 T 0.013071772 04982573 1
PROSC T2, T4 98E-19 1.11E-
Lsm1 T2 A3E-17 9E-
RAB11FIP1 T2, T4 22E- 1E-
DDHI 21E- 4E-
TP B0E-" 32E-
WHS( 1 92E- B6E-
ASH2I A3E- 31E-
BAG: 76E- 44E-
PPAPDCTB 0BE- 24E- 153
AZINT 27E-1 7E- 1 2 1
KIAA0196 T11,T3 70E- 7E- 7 34
NDUFBY T11,T3 96E- 7E- 7
WHA: 3 ATE- 7E- 1
IGHMBP2 6 A43E- -
RM2 3 04E- -
SQLE T11,T3 15E- - 34
SLC25A32 T3 B0E-" - 1
FAVB4B T, 13 23E- 9E- 34
EIF4EBP1 T2 39E- 03E- 153
ATPEVICT T3 39E- 53E- 1
RAD21 T10,.T11 31E-11 27E-
ZNF706 T3 16E- 16E-(
DERL1 T1,T3 25E- 16E-(
TATDN1 T11,T3 98E- 49E-
FGFR1 T2 70E- 75E-
ERLINZ T2, T4 70E- BOE-
BCAS3 T10 9.38E- 26E- 4
TRMTH T11,13 1.15E-1 0BE 7
FAMSTAT T11,13 1.36E-1 B1E 7
CBORF76 1,73 57E-1 O7E- 1
MED30 T11 36E- TTE
SMIM19 T5 A1E 16E-(
UBRS T3 20E( A3E-
RNF139 T11,T3 B4E B1E-
MTBI T11 B3E( B3E-
ATAD T1,T3 26E- 58E-
POLI T5 A9E( A8E- 1
TAF: T 95E- T4E- 8
DAC3 5 2.10E 06E-07 182
SLC20A2 5 80E 7.77E 1 4
TBC1D31 T1,T3 25E 12E-( 0
PHF20L1 T11 B5E( 58E- 3
FAM498 T11 B5E- BOE- 4
HGSNAT 26E( B5E- 1
IKBKB 1.00E- 24E- 4
FNTA 1.04E 29E-
AP3M2 1.39E 98E-
ZBT810 1.53E- 24E-
NDM4 346E O1E
CDC42EP4 5 12E 2.02E- 1 1
RNF170 5 25E 3.87E- 1
FAMB3A T1,T3 S7E 4.33E-
HAP1 15 BBE- 4.79E(
AP1B T10 14E 5.17E 26t
CAND1 T10 09E- 9.40E- 268
RAB21 T10 O3E- 0.00012036 270
RBBPS T A0E( 0.00013801 95
NITT 1 4BE- 0.00020156 109
RCOR3 1 1.54E- 0.0002075 103 12
DEDD B4E 2! 1 109 14
FRS2 00E- 54 266
RPSBKC1 A1E- 101
MDM1 B1E 54 270
DYRK2 31E 694 269
F11R 30E- 03694
YTHDF1 T: A0E( 000377:
CACYBP T 7E 000403
B4GALT3 T JOE- 0004254
SLC2AIRG T: TE 0.0005038 205 1
AHCTF1 13,78 -~ 109: 1 109 1
PIGC -~ 109: 105
NDUFBS - 701 270
PIK3CA a 266 269
PIGM 21E 3414¢ 1
ZNF639 0.000110909 1100085 269
THAP2 0.000121016 1106637 269
TOMM20 0.000121907 1106793 108
ARFRP1 T2 0.00016959 1140357 204
PFON2 Tiz 0.000178697 14469 109
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HOOK3 15 0.00019534 0154825
DNAJCS T2 0.000204457 0161198
UCO T12 0.00021486 0165344
PPOX T12 000269721 0201016
EED T6 000370203 | 0.00262827
SPAGE Ti2 000378065 | 000267142 223
HEATR1 T12 124( 0288771 1 7 "
SDHC T2 124( 0288771 13
UCKL1 T 1308 0290547 10
EPB41L1 144¢ 0295358 8
usp7 140 0295358 10
NFS1 0005150 00333996 222 9
C60RF203 000528953 | 0.00341068 1
ARFGAP1 T 000686758 0043044! 1
PCMTD: T 000733485 0044885: il
TPD52L2 T: 0.00095191 0055869 1
RTEL1 T 000976271 ['0.00569¢ 1 4 1
TMBIM4 T10 001049111 0060444 1 9
ZGPAT T2 001057451 0.0060692
HELB T10 001081822 00616186
PRPF6 T2 0.00137929 | 0.00748614
PEX19 T12 1424626 | 0.00770429 1
UFC1 T12 1490388 | 0.00800216 1
C110RF73 T6 536744 0.0081634 1
TOMM40L T 1539285 0.0081634 1 13
CPNE1 T 1599468 840703 222 9
HACE1 T10,T13 002376461 219157 1 7
PHF20 T 0.00265065 1336927 ]
ZNF5128 T2 0.0029289; 433834 1
NDRG3 T2 0.00322221 11562094
MANBAL T12 004452767 2046087
TMEM135 T8 005874789 02558266
TRA2A 007920815 0.0327773
MALSU1 008902177 03621538
FOX03 00929476: 03752979 220
EIF3M 00975617 03897268 6
TOMM: 1038592 105045 1
KLHL7 8969 14187
cycs 11224053 11621
NUPL2 112162973 1621
SEC63 112188172 1621
LMX1B 9 = -
DST T12 J4E- B3E-
IFT140 T4 92E- 0
NENF T2 30E- 2 "
TSHZ3 T3 6,156 283 3
STX T2 1.23E- 1
RPUSD1 T4 3.73E-
IARFL T4 4.03E-(
CEP350 T2 5.40E-
TXNDC11 T 7.19E-
ZNF669 T 7.19E-
\GH T 9.82E-
FLVCR1 T 010324 1
NCSTN Ti 0 042544 i
PP T 0.000116678 104661 6
RAB23 T12 0.000119119 1105796 67
FBXO30 T10 0.00016574 137933 33
ALKBH3 T9 0.001133535 643195 66
TPX2 T12,T2 0.004284498 1987052 233
LDLRAD3 1 0.004721747 2149902 265
HNRNPA2B1 1 0.00587039 | 0.02558266 258
PRR15 1 07405236 3106621 256
TMEM138 1 07424368 3106621 242
PTN T5 10264628 ['0.04067834 275
GSTAY Ti2 10725968 4206152 265
NAT10 T12, T3 111446251 0.0446523 263
ZNF703 T2, T4 A0E- 52E- 1
GRHL2 T3 1.48E- 28E- 3
EIF3H T10,T11 S1E 39E-
AL2 T11 75E B7E-
TMEM65 T11,T3 37E BIE- 34
ZNF572 T11,T3 38E- 37E- 34
MTSS1 T11,T3 5S8E- 16E-( 34
ARLBA T 90E-{ 7.59E- 9
ZHXT T1.13 8BE- 759 147 30
PPP1R15B T 68E-07 8.88E- 94 19
ST3GAL1 T11 A5E-07 1.36E-( 1 9
LETM2 T2 97E 3.47E- 14
SAMD12 T11 98E 6.41E- 34
FzD6 T3 08E- 0.00015494
INTS7 T12 09E- 0.00015494
SCYL3 T5 29E- 0.00017959
CD46 T2 A2E( 0.0001956
NDUFB10 T4 73E- 00023182 1
IVNSTABP Tiz 89E- 00024459 102 1
TELO2 T4 33E 137 1 1.
UNKL T4 39E 535
ARID4B 1 A9E( 358
C10RF27 1 52E 432
TOR1AIP1 1 B5E- 829
RG1 1 93E 4556
CPT1A T6 98E- 00034897
IPO9 T O7E- 00035601
1GQ T4 28E- 0003694 160
PPP2R5A T12 24E-05 0003694 102 1
DTL T12 27E- 0004478: 103 1.
SOX13 1 25E 0004478: 94
ICHLS 6 75E 0.0004942 103
PSB! 4 30E- 00052535 160
ZBTB41 6 29E( 00052535
EI T12 B1E 00056491 103
UAK2 T 33E- 00060787 9¢
ACBD! T2 A2E( 0.0006126 102
LRP5 L B2E- 0.00073241 231
FAHD1 T 93E-( 0.00073783 16
EXT1 1 29E-05 0.0007615 1 34
RALGPS2 12 1119356 05796 10
NUBP1 12 127001 10609 9
PVRL4 12 1130253 12786
GFER 4 1135012 16234
CLCN7 4 1139537 19443
ARPCS T12,T1 000143911 22488
EEF1A2 2 000156879 1132025
TROVE2 6 000156782 1132025
USP21 Ti2 000158384 132547 109 1
LPGAT1 T12 1! 0.0014163 103 1.
KLF10 T3 1143962 152 3
ZNF598 T4 1148066 160 1
TMEM186 T2 1151397 161
MAPKAPK2 T12,T1 1 152314
ABL2 T12 0.0002074: 1162725
MRPS34 4 0.000209886 162906
RAB11FIP3 0.00020983 1162906
KIFAP3 0.000215234 165344
UBE2| 0.000232738 177878 1.
GLRX2 0,000236178 00179591 1 1
HX2 T1,T3 0.000251055 00189939
SC2 0.00025672 00193249
YC T11,T3 000261802 0.0019609
R24 000272149 | 0.00201821
RIB1 T11,T3 000277506 | 0.00203777 34
PLEKHAG 1 000335536 | 0.00242818 94
ICP: T6 000345662 00248943 214 4
K} Ti2,71 000352264 | 000252484 %
GGPS1 T12 000359901 0.0025673 108 1
TSR T4 826 269104 160 1.
HOT2 T4 102489 281743 160 1.
RASAL2 T2 14304 287659 103 1
TIPRL 5 14782 287659 107 9
GMEB2 T2 18185 | 0.00288683 205 12
IRF2BP2 T12 423982 | 0.00288771 108 10
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DARS2 T12 0.000427384 | 0.00289693
CENPL T12 0.000443183 | 0.00295358
NUBP2 T4 0.000445¢ 00295358
MSRB1 T4 000480485 00317078
TOR1AIP2 T12 000491561 00322964 1
ELF3 T 000512741 00033395 7
STAR ™ 000530499 341068 153 6
SPIDR T 0.00055868 1357651 1 4
ITAF T2 0.000583214 371768 1
CNTN2 T 0.000634184 400847
1 T12 0.000833971 1400847 1
THL1 T4 0.00086217 416778 1
EP T .0006996( 436672
C160RF72 T2 0007143 442189 161
AMP4 T12,T5 0007247¢ 0.0044679 105
NUCKST Ti 0007341 148853 1
TIMM17A T 00073800 449402
KCNMB3 T13 0.00075706 57289
RAB40C T4 0.000754838 57289
IRF T2 0.000768488 1462327 4
ZNF124 T8 0.000785939 70935 1
LIME1 T2 0.00080785 007 205 1
PRDX6 T12 0809171 007 105 9
TATDN3 T2 0835401 1636 101 "
COA6 T2 0954779 695 108 9
ASPM T 0993044 582 o 1
ZNF695 3,18 1005065 00581308 109 T
SMGT7. T12,T1 1071998 61292 2
KCTD3 T8 11146658 64818 1
CRAMP1L T4 11169186 65806 0
NDUFS2 T2 11172926 65806 8
RBM34 T12 1208021 0.0067523 8
ELK4 T 1235982 00685741
F704 T 1234754 00685741 161
BIGALNTZ Ti 0.00124907 [ 0.00687507 108
TPR T1 1244506 | 0.00687907 102
EMP2 T 23375 0.0072616 159 9
LRP12 T 447 0.007352 151
C10RF53 T8 96
FBXL16 T4 160
C10RF116 T12
KLHDC9 T12 14
HN1L T4 2
TFB2M T3,T8 1
TBCE Ti 2
KLHL20 1 105 9
RNASEL 1 103 "
IGSF8 1 11 10
ccDe19 1 1
ZBTB37 1
ZNF496 T8
MPC2 T12
FAM20B T12
DEXI T2
IGFALS T4 2
RNF122 T2 150 7
Qsox1 T12 102 "
HELZ2 T2 206 12
COPA T2 111 10
SRMS T2 205 12
CREG1 T
NOXO1 T 12
CHRNB3 T 20
BLCAP T
(C200RF195 T 12
Tiz 0039185 001857567 103 1
ccDest 74544 0.01872285 1 7
UNCS5D 77024 0.0191454 1 1
RGS19 91355 01962078 2 0
CDC73 42889 01973866 1 3
YOD1 T12 4307827 | 0.01991705 9¢ 7
SCCPDH T3,T8 4536546 02071874 109
FAIM3 Tiz 4793545 02175979 o
C160RF13 4 4861215 0.0220003 1
GNPTG 4 0.00506286 0.02284387 1
TBL3 4 0,005079641 002285076 1 1
'WDR90 4 1 1
DLGAP4 T2 221 8
IGSF9 T2 111 10
GPATCH2 T8 1 10
TDRD:! T2 1 "
NOX4 T 189 6
PPP1R12B T 9 19
CLEC16A T2 159 9
PFKFB2 Tiz El 17
LYPLALT T 00618947 02664322 103 1
PLEKHA2 T 006189359 64 3
ADAMTS4 T2 24065 1
PTK6 T2 49574 1
NB4 T13 102366
LIN28B T13 106543 14
CNBD2 T12 134096 222
LAD1 T 00705387 93 7
COL20A1 T 00727323 207 1
DHX9 T2 00760224 102 1
HHAT T12 00777671 103 2
MTR T12,T6 780369 Al
LGRS 10 180018 14
TGIF2 12 181250«
TRAFS 12 181976
CTsC T6 085475 4984:
MPZL1 T12 087272 03562237
PKD1 T4 0089208 03621538
UBE2T T 009109625 03688167
GLUL T2 0.00943066 03797615 103 "
TRIM11 T3 009545841 03833692 106 9
CPSF6 T10 743783 03897268 265 18
TMEM81 T 09944704 03962012 95 19
ABAT T2 110218708 04060378 161 9
C10RF74 T2 110442467 0.0411653 100 14
KISs1 T 112234666 0.04701621 94 19
SR T12 112787207 0.04899037 219 6
RNF2 T12 112945353 0.04946974 102 12

Tier 1: copy number-regulated genes (significant adjusted p-value and difference between diploid and amplified cases is 2 standard deviations (SDs) apart in both directions).

Tier 2: copy number-regulated genes (significant adjusted p-value and difference between diploid and amplified cases is 2 SDs apart in one but not both directions).

Tier 3: copy number-regulated genes (significant adjusted p only).




